The pattern of subepithelial vessels in pulmonary alveoli of rabbits has been studied using scanning electron microscopy.
The pattern of subepithelial vessels in pulmonary alveoli of rabbits has been studied using scanning electron microscopy.
Alveolar capillaries form a network of interconnecting vascular rings, most of which surround the periphery of type II cells of the alveolar epithelium. Individual capillaries contributing to the formation of adjacent rings follow a corrugated course with angulations located on the sites of junction with other capillaries completing the rings; the capillaries are covered by type I epithelial cells which also extend into and form the alveolar lining at the peripheral area of the interstices of the capillary network. Single type II cells form the alveolar lining at the centre of vascular rings.
The pattern of pulmonary alveolar capillaries revealed by scanning electron microscopy is thus similar to that postulated by Weibel (1963) on the basis of transmission microscopic studies.
Scanning electron microscopy has been used extensively for some years, but it is only recently that suitable techniques for the study of biological specimens have become available. The suggestion of Barber and Boyde (1968) that specimens should be embedded in plastic and the excess material eroded by solvents, was taken up by Cleveland and Schneider (1969) and further modified by ourselves (Alexander, Ritchie, and Maloney, 1971) . The development of these techniques has made it possible to re-examine the mammalian pulmonary alveolar surfaces which are particularly suitable for study with the scanning electron microscope by utilizing the large depth of focus of this instrument. Weibel and Gomez (1962) 7-4 (Sjdstrand, 1967) for 4 hours at 40 C.
The tissue slices were washed in the phosphate buffer, immersed in 20, osmium tetroxide at 40 C for 1 hour, and dehydrated in graded alcohol solutions.
The pieces of lung were then transferred into an epoxypropane-Araldite mixture and finally embedded in Araldite (Glauert and Glauert, 1958) . After 2 hours at room temperature they were polymerized for 30 minutes at 600 C, soaked in acetone for 10 minutes, and scoured with acetone until all surfaces presented a mat appearance. They were then mounted on metal stubs with a plasticized nitrocellulose solution2. The stubs bearing the specimens were positioned at an angle of 450 to an evaporation source and rotated in vacuo while a conducting layer of gold was deposited on all exposed surfaces. The thickness of this layer was controlled by matching the colour of a similarly exposed tile to a standard. Transmission electron microscopic examination of similarly treated material, embedded and sectioned appropriately, showed the thickness of the gold layer to be 20 nm. (Fig. 2) . The ridges are formed by subepithelial vessels which occupy the greater part of the alveolar wall and constitute the basis for the pattern of interlocking rings. In some views, erythrocytes can be visualized at the severed ends of vessels in the alveolar wall (Fig. 3) . Some of the vessels forming the interlocking rings extend to adjacent alveoli.
Most of the vascular rings seen are approximately 30 ,um in diameter and the planes of adjacent rings form acute angles with each other (Fig. 5) 
DISCUSSION
The results of this study using scanning electron microscopy provide direct evidence of a highly organized vascular pattern in the rabbit pulmonary alveolus. Rabbit alveoli show projections which are interpreted as being due to subjacent alveolar capillaries on the basis of their dimensions, the resemblance of their pattern to previously proposed alveolar vascular patterns, and the fact that blood cells are seen emerging from the severed surfaces of underlying capillaries.
Further evidence of the presence of a meshwork of vessels underlying elevations of the alveolar epithelium of the lung comes from the elegant study on mice, hamsters, and rats by Kuhn and Finke (1972) .
The system of interconnected vascular rings found in the rabbit by scanning electron microscopy closely resembles the theoretically derived hexagonal meshwork based upon transmission microscopic studies by Weibel (1963) . He also predicted that the vessels forming these vascular rings should show sinuous corrugations, an hypothesis confirmed by the results of the present study. The observation that capillaries continue between adjacent alveoli confirms the findings of Staub and Schultz (1968) .
The central position of the type II cells in the vascular rings was depicted in passing by Weibel (1963) and their appearance suggests that they act as a cytoarchitectural colonnade around which the vascular structures are gathered. The individual columns of this colonnade, the type II cells, are similar in shape and position to the theoretical posts proposed by Fung and Sobin (1969) which are interposed in the path of blood flow.
The diameters of alveolar surface cells have been derived by Meyrick and Reid (1970) and found to be 54 arm in type I cells and 9 ,um in type II cells. While the latter figure is in excellent agreement with the one found in this investigation, the one quoted for the smooth type I epithelial cells, albeit theoretically derived, is approximately two to four times larger than the one suggested by direct scanning electron microscopic views. These discrepancies may be due to species differences and differing degrees of pulmonary inflation used in the respective studies.
Scanning electron microscopy provides a means of direct examination of the rabbit pulmonary alveolar surfaces. The results of this survey indicate that, except for minor modifications, capillary vessels in pulmonary alveoli form the pattern which was predicted on stereological grounds by Weibel (1963) . 
